PCT/JP03/14125 



if 



JAPAN PATENT OFFICE 



. 11.03 



v^f i £: £ IE 93 1" & o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m. n u 

Date of Application: 

m m # 

Application Number: 
[ST. 10/C] : 

iti M A 
Applicant(s): 



2003^10^10B 



2003-352736 
[JP2003-352736] 




i PRIORITY DOCUMENT 

I SUBMITTED OR TRANSMITTED IN 
I COMPLIANCE WITH 

RULE 17.1(a) OR (b) 



. i; 



Commissioner, 
Japan Patent Office 



2003^12^120 




miiF*-& rnsFife ?. n n 3 - a 1 0 a a n 



2003-352736 



1/E 



2032450303 
¥J&15^10JI 100 

G02B 26/06 

mm 

000005821 
100101683 



UAtffttt 

[ft a «] 
mm**] 



#112002-322247 
spjfcimiJI 60 

082969 
21,000R 

9§*B# 1 
(DM 1 

1 

0011136 



ffifE# 200 3-3103304 



#§t 2003-352736 



1/ 



1 1 

itri B^ifr^T- * » $ * £ tz * © * a * -f £ isiti^ t „ 

mtmiyLmmt. mmm^.mmtmm'^Wimmtomom'mm-^omt^x^xm^ 

[f»*« 3 ] 

TWEe»«H^ |IK»*DC«JE*«rlBe«l«-^fcLTm*i-*l»^3^IB«0^>f 
(&«r * tz ttte*JES«F * # ffi "f & 3 K tm O v W 9 n T * f- ^ J- - * 0 

[»«a7] 

u 

ttiiE# 2003-3103304 



#M 2003-352736 



^- v : 2/ 



friB«^ai^{±> una** 1 1 oMifcflre&epaD u miB^ 2 m^«ian 

[tt^tfl 1 0 ] 
1 1 ] 

[fflfjfcSI 1 2 ] 

im-&m 1 3 ] 

[fit** 1 4 ] 

irfBigiij^is i * fwfiiriBig^msB tmrnw^^mm^o^ t zmuimzm 

1 5 ] 

[1**5 1 6 ] 

mZ.fcV8$o%l 4 Sfcii 1 5 KtB^Ov^nr^ije-^o 
1 7 ] 

iet©V'f^n7^fax-^ 0 
[1**31 1 8 ] 

Ms&m)v--ynmmK mmm^-^mmmzx v mm $ titzmmmmu<omti * * - 

[fi»*3ll 9] 

1 6t:i2i|Ov/f^D7^fax-^ 6 
[11^ 2 0 ] 

tSl 6#>£> 1 9 ^V^^HCfB^^v^ ^D7^f iX-^ a 



ffifE#2 003-3103304 



mm 2003-352736 



^- -J : 3/E 



ItrSB PTftSS^^lBBB ^ - t $iirv»si*BJ:|!II*)4 m 15 M ^ - ^ 
[|ft*«2 2] 

trlB^^V^Otii^^oTx ^nTl&^<0±|5R'(tt«r^5£-r*W*«2 0 KflE 
[W*E 2 3 ] 

[W^H 2 4 ] 

2 5 ] 

Lizvmx*n % fitzm^mk^w^ 2 o zm ^ r »je-t a «uesb t > 

* ffi X. ^ rf * n T * f- a J. - ^ 0 
[19*3(2 6] 



{±iiE#2 003-3103304 



#0 2003-352736 



1/ 



[&#5H?] 
[0 0 0 1] 

j.— ^ ^^x-TtRT^^^ 9— (deformable mirror) CHt^o 

[W**M 
[0 0 0 2] 

^HMfc^tt-fe;* £fflv>£MEMS (Micro Electro Mechanical Systems) *) > 

^ DT^fai-^^B^iitv^, MEMS^Ki^Uf^-ffeOT^^-*^ 

[0 0 0 3] 
[0 0 0 4] 

[0 0 0 5] 
[0 0 0 6] 

^«ffi*KJ:*IMl (diaphragm) O^fcSMgSfiM^^ffi-T * <7>£ ? &£ 
[0 0 0 7] 

fc&S id KMflPfcffv^ -tOftW^O^i^^fe^WEE***** 5 ^* (Force Bala 
need) S)Offi^-fe>-9-*>*)^ m ittflMMWdfc 4 #M) o 
[0 0 0 8] 

[^Nffr^dtjU ] R.W. Corrigan, D.T.Amm and C.S. Gudeman " Grating Light Valv 
eTM Technology for Projection Displays", Presented at the International Disp 
lay Workshop, Kobe Japan, 9 Dec 1998, Paper Number LAD5-1 

[^NfirlfclSfc 2 ] J. A. Perreault, T.G. Bifano et al.," Adaptive optic correcti 
on using microelectromechanical deformable mirrors ", Optical Engineering, 
Vol. 41, No. 3, pp. 561-566 (March 2002) 

[2Nfif:£i§fc3] S.B.Crary, W.G.Baer et al.," Digital Compensation of High-pe 
rformance Silicon Pressure Transducers ", Sensors and Actuators, A21-A23, pp 

tiiiE# 2003-3103304 



#M 2003-352736 



2/ 



.70-72 (1990) 

[W&WXWt4] B.P. Gogoi, C.C. Wang, C.H. Mastrangelo, "Force Balanced Mic 
romachined Pressure Sensors", IEEE transactions on electron devices, Vol. 48 
, No. 8, pp. 1575-1584 (August 2001) 

l&&W?$:ffit5] T. Juneau, A.P. Pisano, J.H. Smith, "Dual Axis Operation of 
a Micromachined Rate Gyroscope", Transducers' 97, 1997 International Conferen 
ce on Sol id-State Sensors and Actuators, Chicago, June 16-19, pp. 883-886 

[0 0 0 9] 
[0 0 10] 

mmn&tmift%m.t<r>M&*w&-tz>tzisb\ l z\±, $mKt\-Mfrbit*Mxx line 

[0011] 

tenTOfM 7-©7^faX-^tJ: < i-S'jK'S?^* ^ W x. IfShack-HartmannS 

zvfztb, m^-^nmotz^Kimm^^mm<o^y^-^£^x\ ttz, fm*>*)- 

K X 2> XA&mifiiz i v\£ * o fco ftW-te > -9- fitfelS <0*tIE*t£-?* * 
«ffi©:|*ffij&8c**t!*U *fcffl£fc:fev»T— ^-fe^aRft (S/N) *til«LJ:3i: 
[0 0 12] 

Lxm^-^umzfti z<Dtzft<Dm&wm*u$>x-x% <i4tv^w*fft 

[0 0 13] 

ffiiE# 2003-3103304 



#H 2003-352736 



3/ 



[0 0 1 A] 
[0 0 15] 

[0 0 16] 

[0 0 17] 

[0 0 18] 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1] 

[0 0 2 2] 

tfttuttota^fc *jtjs#»t-c, itrfETO^^ i 5fc*«s«afc*aittii* 

[0 0 2 3] 
[0 0 2 4] 

ffigE# 2003-3103304 



2003-352736 



4/ 



mmmm*. mum 1 wttas^fciitriB* 1 ©m*fc**tMB* 2 smtt^tm 
^«-t«renjq u imb** 2 ««tc«riB* i <o^mm.m^t mmm^m^.m<om 2 o^j^ 

[0 0 2 51 
[0 0 2 61 

[0 0 2 7] 

[0 0 2 81 

[0 0 2 91 

[0 0 3 01 
[0 0 3 1] 
[0 0 3 2] 

zzb^mz., iftum)i'-7mwutiftmmA<-7mww£z&&mxwQ&zxmm*s 

[0 0 3 3] 

m $ frfcfriBfgMo * * - ^ k-t 4 * - ^ kw x. & 0 

[0 0 3 4] 

X. -2>o 

[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

ffiiE# 2003-3103304 



#M 2003-352736 



5/ 



[0 0 3 8] 
[0 0 3 9] 
[0 0 4 0] 

[0 0 4 1] 

[f&^O^I*] 
[0 0 4 2] 

i!kmm^^ox^(o^^mmL, mEmmi&tm&m^ttDttBM&zmELx^z 

[0 0 4 3] 
[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

dtiraat i ) 

[0 0 4 7] 

O±tC30/imJa±Off$^j(fi«yi3*«fiS:»tfe*tTV^o *ft»*3±fcttii*l (nfi2»± 

ffitE# 2003-3103304 



#M 2003-352736 



6/ 



l-AnttSv*fcI?|-OflljS*^rL-C*0, -£"C(4i ( i « 1 n ftTOlW #B 
Tir»3(f?-Ai*WiwfcoTKWi-*o ITif^AittaooHgWIELi tEu £fr«b 
<^@km® K**|6J-r att*»-tt:»t "b it^Wm* Y it, £ O oTifrmil Y i «r«ttg«tC^ 

»c»^^lt*5I5. pribmfeYii±^<o^i««M^-YLi^im^ELi tmrnzfr 

LXttJPi #2*«tt«5*Y R i* t #2**ERii:|ffllS*^MxT**iei.UTV»* 0 ITt&M 
Yi^±iB»±**R*ti"*R*t5 7-^iotv»5, * im«ELi*feii#2**ERi i: 
plKm^Y i tOWt?ifi4r4x.S > - o#m* K±o TlTlll** Y iti3£4 

Li k^*n3>7'vto$itCLi> ^2m@E R i fciirtt«SYio»2«tt«^Y 
S>t?ti«i3rcLi = CRi-eab«9> ir»*«iYio«»a2tt^JE£cr##CLi, Cri****,** 

rt,3£2ffa aTSm®YiOE^ffi(4£OCLi, C»tO»*$i«ftS:?ll 

ffi-r^o ^tli, tru TpiJi-e-tL-cttHjewsEn, e R! , hPiic»aix-c*j 

, |6j|jMI3*S:5itfelfTi:LTjgifcllI^2fc»lfc$*t*o 
[0 0 4 8] 

*fcH2*#H&L-t\ ffi»EU»2 0#jW*KW"r*o H 2 ^ 

, #TO^Ai©*tt*t*ffli-**ffifctB«6, «fl:*m*6o«3e«*fc4*'i3'»* 

[0 0 4 9] 

«#M»5ttI/F«l 0, B«3Eit»^»l 1, Safcttl 2. WEE»4tt*l 3, giflft 

m«u«i«B 1 4 , «je« i5,ii ©ffi»mflE»^as 20,12 onmsft^n 2 2 1 £ 

fiiO^o **lt»ttT?tt«ffi»4ri»l 3, *l«)WB«EE»fe«2 0, f£20lS!frm 
ffif&££&2 2 3& t ffi»» ! S:fllfl:UTV^ 0 
[0 0 5 0] 

I/F*&1 Otis WftlfcHfcaJttBfc^ 3 ^ KiSitfT*-***!! ^ «9i-^>o 
[0 0 5 1] 

ltR3EtfcKj£»l 1(4, I/F»l Oifr&OfldJfclfc-^i* nrS&#?-Al~AnO^-B^ 

1 0 0 5 2 ] 

^&8&1 2 14, mft«?-Al-An©«-BaHEtt«r, Mtt*EEfcH*>* U*r-9 KfcJfc 
t5o g*«l 2d(4, ^tt^Al-AnOKttmffifcaSffifcWJ&H^****^-^ 
;VH $ fr, ^l&Sf ^ A 1~ AnO#1&(4 o § {4 C £ trffilE $ ti& o 
[0 0 5 3] 

mEE»-4HWl 3(4, &TOff^Al~AnOS!U$£^l&K^ SE*« 1 2 tf>ffi2jfc3fc-=* 
§Brgj,^Al~AnSrg^$^:^/wiC)OmE^'ttD (Vli) ~D (Vld) , D (Vri) ~D (V 

Rn) zmti-f&o m&m^m (vli) ~d (v l „) , d (Vri) ~d (v r „) \t, mfcmmmi® 

?-Tli~Tl», TRi~T R n^#x.^lS»im)EVLi~VLn, Vri ~Vr„ t**t L T V> * 

o tfcmjEjfr^ffii 3(4, TJrtt^Aiogfititftffl-f^R^ttN b5£«ibjbssf?-tlu 

TRiK#*&fc»*ffi©DCJS#VL. YkO«»49-VL-VR©****»f3eo^>f 5 >^-C«fl: 
S**J:?fc*JE#4i8a> (Vl) , D (Vr) *3Efl;$*Tv* < „ WWOlflttt, 

<^»*fc*o mffi»^H»i 3**a^-r*VL, ^<r>mmm^^x>^<omt^^^ ? 

HLTtt£ffctfcffl«l»» l 4 offi^^ife^rWW^trfett&o 

[0 0 5 4] 

gfcfcffiWflPSSl 4(4, «JE»-frffil 3fcWE«MMtD (Vl) , D (Vr) *gflS$*afc 
#LT, «flJ«-^Vout©*7-fey h ^^*1-^>o £*tfcJ:!K KJBE»^«D (Vl) , D (Vr 

) £ * & £ t k * *) & tfcflnt-f-vout ojaftt^^^Wifc^s*. 

ailE# 2003-3103304 



#M 2003-352736 



7/ 



[0 0 5 5] 

«iE»l 5W\ «EEit^»l 3*»m*i"&*E»^HiD (Vl) > D (Vr) t , m&tii&U 
6#m* + &^Wim : ?-Ai<D&1iL<Dtkmm*tt:?j3L. «JEtt-fr«D (Vl) > D (Vr) 4: 

[0 0 5 6] 

«10lltIEEft£«2 0«> 3^?>©tE^iD (Vl) K&o*^ D 

c *jevl & o « 2 <otmmm&im 2 2», omra^itD 

(Vr) K*^£, DCt08*i4t^o 
[0 0 5 7] 

3sfl:*ftw«6t±. mit>i*m%Lm*f&&M2 i. #2offjii!fc«-^3&£«B2 3^ 

'/•/2 4, a>r>^-2 5. b7>^^2 6, JIHB&2 7. AD»2 8 t*mL2> 

O 

[0 0 5 8] 

^ioUM«t^2 ij±««va. jas&cf oAcmffi^^-r^o safeacf »±io 

OkHz-lMHzOtEH^OFf^O'lt^t «K £;KOT»^AiO 1 &#^«&fo (l~10kH 
z) <fc •) &*£&1ii:-f &o *10l»«ff»4*2 0 i:^l^M^MH5 2 1 
ttff^Ji-»St3*LT*5«K W#Ojftli: LTfjl 1 OtB^mBEVL+VAsin (2»rft) WbtL& 

[0 0 5 9] 

m 2 off jhm-^m 2 3 \m i ©ffJBftfli**^ 2 1 1 m cmip§va> j§«c f -e 

&W180' m%2>ACmS.&ft!k1r2>o * 2 Ojg«|«JE|fe^«P 2 2 t*2©Sfift«^ 
3§£SB2 3 fcttff^J^««$*LT*l). M^-cOfDt LT^2 om^BEEVR-VAsin (2irft 

) ^#^So 

[0 0 6 0] 

® V) 7i:io TnriiF^^A i t <omWLi>m$lZ tttzWi&K (±. $ 1 & i 2 o 
tB^mJEVL+VAsin (2* ft) s VR-VAsin (2^ ft) tt^tL-rtt^TLi . T R iKA:fr£*L 
. ft^TpiJ^fcOtttfJjFa-^T >:/2 4 KA^fStL&o ^72 4 t^fiC f 

t*v^2 5 fct*3gjS$^fcilfiK^W*Voutli (Ski) -CfEStU 2 :gf±lg|&mi± 

Vl> VR^aS-fbAVL, AVrK X 2>jr7*y YX$>2>fz»b, Wti&LfcH 3 ) KtiLtoKfaiLoXM 

os h 2 6*#a$*r£^«:i^*-r*ttf. #m^ao^bCRi-CLi^^m-r 

£ fc * O ft A < # *L * o 

[0 0 6 1] 

(fti) 

Vout = ( (Cri-Cli) /Cf) -Va sin (2*rft) + (Cri AVr -Cm AVl) /Cf 
[0 0 6 2] 

ffiZfrVoutfiiiiJiMS! 2 7"eiBIB$*U ADSE»»2 8 frT-Zik^ftX^ WEU 
1 5 ^m^SfLSo 
[0 0 6 3] 

^^m«rff dtfctB-*- k i: <& w-tmsjo 3 «, is-cttTTi&at^Aiiiifem*- kk 

Zfz, H-eOTK^Ai+lliKSft*- KKH:5e§*tr*0, S^mSfli^T-TLi + i . Tr 

iiis^tp i+ i $ ttr, EU&mzmm $ *t£ „ 

[0 0 6 4] 
[0 0 6 5] 

i±HE# 2003-3103304 



mm 2003-352736 



8/ 



[0 0 6 6] 

Al^IK^^^c •§D«9#x.fB7^TO#T-Ai^«^aiSI5 6lrC^1-^ (#JIH3 1) 0 
toil, Aiafl-^TOTtt^ttSSttfcfflttS fc^»«*^0D*$*tTV»*„ 
[0 0 6 7] 

^i^m^fev^rii, «je»^«i 3^ffl^i-*mjEJt^"fiSD (vl) . d (vr) *mtz 
# i <7>imn&&&& 2 o oai^j^EVL m 2 <&«shi*je5&&«&_2 0 om^mEEVR 

£-fV R £0VKi££LT (3MM3 2) . VLS:OV**?>*^:mffiVmax*-e«:BfW^iilni$-*. # 
«ffiK*»t4™*?-Aioasfi:«:S!5fe-r*o 
[0 0 6 8] 

Vl£0V£LT (#JIS3 4) > VR*0V**"b*^:*ffiVmaxf -CSKW^ilP*^ *WEEfc*5 

its^ttasT-Aioasffiisoje-r^o t±^VR^fifc^-«£iEg& 1 5 

&m 3 6 ) o 

[0 0 6 9] 

£ Oi£-IRIW»0*5l0^8ki$ J: tfffiW'HK tt^fcjEUMi i: fiJl/f £ *t* mmtfWMZ fix 
*5*K #ibn^^^ib^'(i^-^jEMHrt^*^^S^ : Sr*yilff-r^ (^«3 7) „ JEHf 
|EHrtt^»^tcttij|fl5^*lii9-***-5fcfc*l»fi-* (#13 8) o ^7-1110 

4 £ ti£titffcffi«& 6 L T v> £ t « ^ L T ^ 7 £ tr v v »x - 7;v<^# § & 
[0 0 7 0] 

]E««Hrtfc**9tefcW\ 385&Br***a&fc*«WfU-ca£Jfer---/^«rS*fL (3MK3 
9) > *OW»#iPtf>«95£fcJ£*T-*-« (fI4 0) o n#BOpT»I^AnOffllJ^WT 

[0 0 7 1] 

^T-f&o «#;i^7{±^TO"BTl&5iti : -Al~Ari&, ffi»W«l*tr^ fEt&*~ K 1 1rZ> 
[0 0 7 2] 

^Ifrat^Al-AnOBaiSEteJ&nRjeS^Si:. ^ffi 1 2 KJ: oT|g»WE»"IW*>* B 

Al~ Kn\£ffiW.<0%<m~Vm £ & o 
[0 0 7 3] 

[0 0 7 4] ^ 

ffitE# 2003-3103304 



#0 2003-352736 



9/ 



[0 0 7 5] 
[0 0 7 6] 

^ifitii> igi&«]£#££lr& 2 0 ftJSiffe«-3-f&&» 2 1 i: fc#J&L 
fe©W»OT-*JB*lfcf t?^PbTVL+VA sin (2 7rft) Offi2jllJE£#"C & &v> 0 tfc 

[0 0 7 7] 

a c mjEjas^osiivA fpraE^i- * c t & -c § a » #fc«ti£SVL -vtomttfetf* z^t 

> J^JLTO 2oo|*n So ACmm)£^K<fc£^I!j^T^{£^<9JPf 
oo:|fcfflj8jKfc;fcfc fc7&*-C# * o S&HVl - Vr O i!6*Mt j&Vh $V^I(i, T>Ttt3R 

^AiO^^/h^ <#«#*«D3E<kCLi -Cri &/h£v>*:i£>. ^##Vout^^i|f|{±/h§ 
< S/NJfc**#fe*UC< v»— ACtE^Ki I? TTl&?^AiKf&&-f &®:31:m±@ 

OlfiJt^^/jN $ v» § £ (±^ip§V A ^^i< L> m^MVL - Vr O lv>t|[: liig 

«VA«r/h* < AC«flEJfi^JCJ:S^«f*^O^fi[^0*»*Wi^oottffiiSJR* 

[0 0 7 8] 

SfcO*-* ^*;v£>Kf;i, ^tt*^Al~Anfc«»07n?*fc#ft|U SSfltffcfHIfc 6 <S> 
[0 0 7 9] 

[0 0 8 0] 

«ieib 1 5 i±^tLibo^#^'b"Briii*?-^ms-«#i±^^m u 1 2 k*& 

fcB|E# 2003-3103304 



#M 2003-352736 



^-v: 10/ 



[0 0 8 1] 
[0 0 8 21 

(Hife^H 2 ) 

[0 0 8 3J 

/F»10, Bat%&&£ffi 1 1 . £ffctfctB1Hlffll*B 1 4 fco^TliHifc^SI 1 Lfc 
[0 0 8 4] 

mmU 5 0 tt*JEtfrfr» 5 1^11, *JE#<fr« 5 1 tt-9— #WfP« 5 2 fc«JBE«*- 
;vm5 3 b*m*-Z>o 
[0 0 8 5] 

> V R Ott^'Il^^xr^K$ti^iI»^AitcM-r^«;i/-7'flJ« ; S:fi 1 9o ttz, -9— 
5 2 it, mmm^ £ Oiit^ J: lF-e-oi*IBHR^HIS3&«9f jeffiJgJLTJw & o *r^K_tfg 

*>«hip j&*jduk LtztmmL, vimm^A iKM-tzm^- rmw * »t l t bb ^ - 
ftiifli <o zmm-r&t, -9- - *ikim 5 2 (± -e o u#.s tc^tt-s mmiitvL > v R <o^m. * 

WJEtt* - ^ KS5 5 3 tB* 1- & o mJE-fl* - K8B 5 3 »± £ (OIEIVl „ Vr otg^fi * 

■prtt^T-AifcJti-affi^vn, v Ri J:lt§^l, &0fc:mF9--#«ii«*B5 

[0 0 8 6] 
[0 0 8 7] 

i=UL (#JH6 0) s (H^-^WfPitf^ UrttSFf-Aifc UT l#iO«rifr 
*^Al*«W-r* 0 ©•?#x.«U7*«BT»#?-Ai*i£^ai^6^^i-^ ($16 1) 
„ Aim^O^TO^T8!l^ttmJE'tt*-^ra5 3 

[0 0 8 8] 

VkiO**fflv»5 (3MW6 2) o gffi#mW6tt^S^^Ai©£tfc£;|*ffiU i^ffi^ 

^-•/«y»*ffd (¥«6 3) o 
[0 0 8 9] 

0#H8fbMft At/it Oj»*Mt*«0f Jfeffi 0 &TK o T^^H (±-9- - 5 2 (i«IJ^ 

tmj&LJztmML ($JR6 4) . t-^M 5 2 {±*OI$,£&::£&t*mMVL. VrO 
Jg^Hi ^mEElfi*-^ K«5 3 fctftfJ-tSo WM*-*' K*&5 3 tt£<Z)*JEE4itVL* VrO 

tBiE# 2003-3103304 



mm 2003-352736 



^-v: 11/ 



^>fii^"si»i^ : f-Ai^*j-r^^'(iVLi> vri fcL-c-Rjrrs (f«6 5) » 2*:. ®*) 

t)f£^TL> ^owaft^Ai+lOBB^-'/WttHC^tr-t* (¥J»6 7) . n#@?> 
TO^AnOB^-^Wtt^T-f* (#16 8) k «XB>l/-^««^-^>tt-« 

[0 0 9 0] 
[0 0 9 1] 

oof£ffi;&fflgB6£J:U f *9-- 2 &&&OTUm#^fc«#xTmi§I 

mmm, A/Dmm&%k*<DWLttmK&i%z j tt&zktfx-%, iw^iwl 

[0 0 9 2] 
[0 0 9 3] 

$11111^^^ *n7**-**--*M\ »TS&£B4, I/Fg&lO, B »!5t£SS56*R 1 

i „ ^^aifij^^ 1 1 (Dmmmm^u 2 0 > m 1 21.* 

5, M0Sh7>^^2 6, «2 7, A D^M 2 8 Cov^tt^lf 1 2 1?^ 
[0 0 9 4] 

%mfm2 fc#fcsawfrt±£j 7 o, «^m^7 1> ©j«7 soii-e*s 
hub?- saws *#irau (»D ©j&ffl*2#fc^$*LfcE»WEVL, vromiavl. a 

VrK h*4i*U B*-:/flffl»»**«*"^*° *7t. t-**IM77 

^«t^>^;V-7 ff M^«mtfwm^ t )#x.^7 0^»*^Aii:<B«Mfc*i5D«!K 

Tli> Tru Tpi*W^^tf-a r >^fcb^WW^**** L ^*W*** >+ ** , * i:L ' 
[0 0 9 5] 

iiO«?#x.S&7 0i:ii % TOJf^Al-AnOJfr^lcJtJEbfc^-f Sl-Sn#BRSft 
tv^. 7,4 yf-SiOTtt^Ai^Sffi^TLi, T Ri . Tpi i:»«U *<f?*-*0N 
Lfc^Kte#«^&**iW^ft^ffi8P7 1 *#tr«»B*fc**U ^^fff*0F 
FL^CIiW^IWPtSo #3o©S^0N, 0FF<D-9J*)#x.i±-j£ 

[0 0 9 6] 

7^;v*7 4£-6!x.&o »ig»7 2«\ il«MfW2 liH-oIWkf* 
j*oAC«f*Mt4. JM»7 2Wtet*ACifOtt«tt, » 1 

ftH4S|5 2 l©f|^*JEEOfi:ffii:B-*=SS:36*^o **#7 3 i±> W2 7^m* 

o 7 3^^ ?>ffi;fr tt n -A* 7^;v^74i:<tot7^;v^'J>^$ tLfcf&K. A 

D»fl2 8KJ: 9 AD3E*StL* 0 ittlCtO. B^-^WWRfOKKiWEVl. Vr<« 
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[0 0 9 7] 
[0 0 9 8] 

7 7 liB*£ttlK£ffi 1 1 kSEfMfcffiffi 7 1 k <D&*W&te-% e £ L*CA 

[0 0 9 9] 

[0 10 0] _ 

^.njg,^ a i <d m - -rum k m *) m x h &m k a±mm r tfnfc-z fix v»* « 

UMli otitis J; ^-eoBtP^^^^^itJ^T J* & o TUUH^JRJRI- & ^> S *i W 
^-■^«|«l03fRI*IBl3&*JLIR'Bri2JL±i:** ^ «UtPffi7 5 t±Tgm*TAifc*H-*ffl»' 

^-i«lil»7 7^J:4T0"»*T-Ai^OlH>i'--/1W»*»T"r*i:rai^K:^ 5J*>#*. 
U7 Oti*^ 7f-Si*0FFU*PTu, Tru Tpi -tltCiO 

$55)4*.^ 7 0 ti^O^^f ?f Si+l*0Nl, «MW»7 5 OT«r*^ Ai+lfc*j"t*H 

*#3&*feftS6**t* 0 ^WSf^AiJCfflljS-C^W^IRttrtt, i07V-A®W 
fc«*ttn • r*»7l/-A«»|l*Bi:«:*. lUcM*-:/*!**^* 

t^iv^o ^-fm^mm^fmrn^mir^MLx^^^x^m^^mm^m^tix 

«1-*o 117t±^»S^i3tt^^^^°T^^^^-^^K^Pfl^-7 p »^-^>' 

J^iillrittlHirOICRjfei-* (^«8 0) o »JW*r0t±7V-A«»|l*WO 
l/nO-fiTC* *K ^*6R0M«$£*tfc*>?>-C£>&o i =1 fc U BB^-^«I«* 

trdpTa^Ait LTl#SOnIi|j^Al^S^1-^> (^18 1) o 

S «9 7 0rt*;W ^Si£0NU Tq"«^^Ai*3effctfcm«7 1 K&mt 
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S (3MI8 2) o i«5tl, AiJSmo^TOnTift^T-ti^^ yf#OFF(:$^l, 
[0 10 6] 

TO*^-Ai©W»«BE«VL, V R <^»Hfi»±> B«Hfett«J&»l 10B*«r*««l 2 
■c3E»LTffr£Lfcfc*W!J&** (3MR8 3) 0 7 1 OTtt*^Ai©2E1£«: 

- **fW$P£B 7 7 (i m >v- "/WAP *fr o (¥JR 8 4 ) o 

[0107] _ _ a 

tfwj&^tztmm-fz 5) . iixmfcws*^^^^ s*>*-«®i$isitii: 

±If rtMU t i< T-e&ti&mfr-^WMZMmirZ JR8 6) » 

X^mmJ-A i ^OBH^-y«l»*»Tt. i2J<?#x.S&7 0***>f yfSitOFFL 
-C»T Li > Tit, Tpi***tt«K-*-* (#JIS8 7) o 

&«i$n (r-ti-i) ^urii^KittsHA'-^i 
mm<o ±m^r Km*) m-f &mss) 0 «sfca«o<«< i u 

pf-i/n) zmtz-tmtL, i7\s-&j%Mmmm<o&mtifm<omt)mi'&&v>& 

W8t*Wr%M (1/e) JBLT»-Wx.rv>* 0 
[0 10 9] 

AnO IB * - rt^T tU, WSZimBt LXl*E<Dimm*An<Dma>- 
[0 110] 

k x * h * - •fmmm^. l tzm*® *> #x.s& 7 o immt=$-& i t ^ ^ sr?- 

s M*-7mn0>WX£i*KX f>f-7^f^n7^fai-n U©7I/-AI«PW* 
[0 112] 

& k > 7 v - a jg gj&n ottffi m ;v - flu ttm&mtzz-t w 

-?> o 

[0 113] 

(IIII 4 ) ^^^^ . 

[0 114] 
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0 0±^t4K»ElBH 0 0 a#3BJft**U *<&-Lfc«M 1 0 l«^^o 
&*£jf 1 0 l±fcl±^-* 1 0 2i3iO f 3M^@^S«l 0 3 - 1 0 5«J&£*L&o ^ 
0 2i3il>*@5tlS«ll 0 3- 1 0 5tt, T;V5-^A (Al) * fcJ±^«fft W = > 

^^mEEK^^lIB**!*®! 0 3 L^iO f f2lIl 0 3 R£#;iSo 1 0 

4, l0 5fcH»fc> Hf*l*ll«104L, 10 5L*iV*2*S10 4R, 1 
0 5 R^r'ffix.So 

ftl«tEl 0 3 L~ 1 0 5 L*S.fctf*2m«l 0 3R-1 0 5R!^ filWftIM 

»«S*LTV»*o Kttia»l OOali, 0-3 0VOWtMSL/:Ipill 
il03L-105L*±ll f *2«il03R~l 0 5Rt:WKt^Ho ^ 
aJjp«BEt±«ittfl2bitO#g:»Ottfc L-C»S**t»*o 

1 0 7- 1 0 9*Wtil^^/yl 0 6fc*o-CJR»)ffr*tfc*U $ 
^Citi^a-^ 1 o 7-1 0 9»57-l 1 0i:Mt^:^^flMMl 
HW^tV>S, hyyl0 6l±^10 2i:-#^U ^CllfC 
v>4, ^10 2li, 0 lfcJ§^S*tfce7 (*H*r0 K£oT»[Ipl 

0 0aC«««W4, iitS^-Xl 0 2IBJ±»±5V^*«tt^«L«»). * 

*lwm*:£l-ciei&ii!S&i o o afcgM*s*i-cv>a 0 

3 1 -^ 1 0 7- 1 0 9 (±> ^l£-raH3fe**l 0 3-1 0 5fc**|BJU ^itW^tt 
IttUMtSo 3-^ 1 0 7-1 0 9^ 7*5=*A (Al) = 

*W*fc*fc**LW*. 9~* 1 0 7 - 1 0 9 tt, ******** J T ° 3 ^7 i ? J 
Li5J:TO2mmi 0 3 R-l 0 5 R StttK* 1 <0%» 1 0 7 L-l 0 9 Lib 

J:0 r *2O»fl»l 0 7R-1 0 9R*tUv>*. 3-^ 1 0 7- 1 0 9 »±Sv^B-0 

tA2t«f*Kl»i«ca»»W. HIWIA1 (*fcl*A2) 

ens**. 3-? 1 0 7*aaw**>*i 0 6»±, a-* 1 0 s 1 
* 1 44 1 0 3 l fcramffi*-**.**^ 3-^07011 2 I iSfi 

««1 0 3 L«fc*91**L*. t*tfc»U f2!Sl 0 3 

. |2«1 0 7R#»2ttl 0 3R«*c*3l**t*. ? 13 JEff r? 

^fcLTCW (BMHI10) CCW (RPWH10) ^IHJOfff*tfc#Lr saw-ia 

[0122] 

n«i o 7 L©3tt»i£«o»i»^i 0 7c (mm^mm) k»v»t. h-* i o 
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7{±*H«^*tl 1 1 1 a tm<k-r&o ttzmWl&l 0 7 c«CI±3- 

? 1 0 7 fcJtifrtafcTU 0 7 dfclfc&t&o 
[0 12 3] 

+ H>tift*M*l 1 1 3jft<D£5fel 1 1 a~l 1 1 c £>Hx.. ^jg 1 1 1 ali3-^ 
1 0 7<??»^1 0 7c fc$i*&U ^11 lbii3-^10 8 1 08c t&B 

L, ^1 1 1 c }±3-^ 1 0 9^ettjH[ 10 9c tSiUTV^o c\(Dtz#>, 1 

0 7- 1 0 9 *«SOKlBl»reWiS*& ^gjBl 1 1 a~l 1 1 c^tiicnit 

1 loWSi*. £fellla~ll 

1 cifi«»ctt+wa«f»#i i i*Jta-r**^i 1 3 a-i 1 3 c^^it^o 

[0 12 4] 

ft/>5 7-l 1 0J4, ^ifel 1 4 KioTtHiaiUBri 1 ro*ttl»l 1 2 fctt^L 
tv^c ®/M?-l 1 0 fc^fflaUSSMn 1 1 fctt-#»ctt^LT^*fcl6, f/>5 7 
-11 0©£»tt*W«<WMtl 1 l«i:io«$Wo x^l^^K^-T^^/h 
57-11 0 Otf y5MWRIp J4l00//m, 5 L l498/im-e&& 0 

[0 12 5] , 
f 1IS103L-105L, i2lil03R~105 R^OKttWBEfcSlftfcllMP 
f4itia»),^/H9-l 1014, z^tfiJO^, x«H«i)0«i, y*WS»)©«§ 

[0 12 6] 

&fcE9*#JiaL"C\ IgftEIJ^l 0 0 a«*W^o [II9«||«&Ki3tf& 

g&fj^O 2 #ctg7 W Ki$V2>*:ti-?itft£n<0&%L*&1r 0 3o©nrft*^lo©ft 

7-zl-«, h«$ttv^„ Al,l~Al,3(i|SIC«/h5 
3oOTir»3R : T--C*4o y-zv-y 21@X 3 2i<07V^ X*$>2>?z&, i J4 

l~3 2i-e<D§i^ jlil~9 6iWgilT^^o 
[0 12 7] 

^-"BJ l&^T- A i.jHtt 6 m<0 * -i ?f>»M0S >7^y^^^«^^v^ 0 
j&*0N£*l> LW fc^W yf-*»0FF5*ii, #M0 S h7>y^^l^^iES* 

[0 12 8] 

*fcJBV*6*U igl&ffi7- KtWDi^HttSt, KUlffltT^ h&BDjL, B D jR% B 

Djpi-e-tLWpraasR^Ai.jofisims, ^2ii, 3-? K&m-r&o 

[0129] ^ 

4/;, ±HJO3'l@OM0S b 7 Vv^ ^ liiirtt^Ai, j<0^tS:^tB ttlEt ^ffi 

BSj L . BSjr, BSjp^^^-rttPTl&^Ai.j^imfe H2m H-*fc»« 
[0 13 0] 

RttJB7-K»WDl~WD32. *feffiffi 7 - K»W S 1~WS 32(4:7 4 VT* - 7 1 2 0 
^l9#x.fUWl 2 l*6©7K^ifAd r 1 H^Cr^$ *Lfc7 - 
KlO^HC^W, 7-f>f3-^l 2 0 teT^^yv^^ffl^fll^S^o 
[0131] 

[0 13 2] 

I/Fttl 2 2 14, »i:St>*«tO3v>Ki3i0 f 'f-^ : S:^i) t ij-r&o 
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•r*-^ **v^±Zernike^3lS:KJ:*»lB i e-K«a[f-^fcUT#^.e>^*o 

^ ^_ *? itn^n^^n-r ztztb&mLx^xk&^o wmw& z?^-^ m&xm 

[0 13 3] 

Sm$£tiL&MUl 2 3t±, I/F»12 2*»e.«K*^*> &-BTS&StT-Ai,jO@ 
«&&*^;L&1 Zi, j£f&£-f£o 4rBtR3£{fc7*-* Zi, i. j Of 

ifefc^-TlZbittti:* i«Jgffco^:S **-128-1274"r0256S:»-C* , t8bit«**>ott 
20bit«>7'-*TN&So B*JEfiKj£«l 2 3tt, jOttt^>^'J^>H^P) 
> #iSttf-^Zi,j* lo-f^&SH 2 4^aj^Jl-^> 0 j O^ft^Mfi 9 6 Kit 

Zl.2s • • •> Zl.96x Z2.1. Z 2 ,2x • • • t^ 1 ) XllZ&Zo 

[0 13 4] 

^r-^Di,j^ffi*1-*«x-^;V^#x.^o mm^r*-^Di,jli-1024~1023 
4"CO2048S:raf«5'ffl[*#^.*llbitf r -^-C*«J. fcJiftlf? o 
„ f±tVT7 H«Ttt*iF-Ai, jOKtt$ft&Hje*«3& , *l*^ f2!S©^^t 
feSmUV^, y^tt«iE*»l 3 4-Cflsjfc3*U •SStftffil 2 4[*IO# 

£&x.RTf&&^'; M^^itv^o «EEit'fr7*-^Di, j*ilbiffo->7 h V*JX* 
1 2 5CH^S. ->7 h 1 2 5^O*JEEii^-^Di,j<03l#**^T't* 

fc, 1"C9 litter. ^■5Ttt^T-Ai,j+10«l±^ , 7 , -^Di,j+l^'btt^ 0 

[0 13 5] „ 

y 7 h Vv?X* 1 2 5ti\ 2 4^<b^?,ttfcmffitt^7*-^Di, j«r lbiffo 

«ILt^< 0 ^T«i3!f^Ai,l~Ai,96H*tlS-r**ffi»^7*-^Di,l-Di.96*"e 
©W^TU^t, SJO 1 2lH?yfl2 6Wfn-^S t 

bri*-5-*.«bft> iO^>f 5 >W7 bV^^12 5rtOSffig^7 :? -:5'Di,l~Di,9 
6«LT5 7f 1 2 6K«»$*i4. v7 1 2 5 <*>*Ei£»jK»416. 9MHzTN 

llbitX96«Of-^*62.5Ais'e<S3&-rao 7-;f 1 2 6Cf-^ Wt^i 5/7 V 
1 2 5{iii:^^^ ; fTOTO#^-Ai+l,l~Ai+l,960T'-^*feiili" ; 5>o %^ 
T, 77fl 2 6»±ft62.5/i8HJWC^ hn-^ftS t b*£*t*£fcfc&*K i©»6 
2. 5// sOTHj^T" A i, 1~ A i , 96^?>mi±£PtJnE$H fcffl£"T * o 
[0 13 6] 

7-;fl2 6fc##3tofc*m!&<fr'7'-*Di.l~Di,96»±. 9 6flODA3^-^ 
1 2 -;f 1 2 8^Ci »K £-"5Tlfr*TAi, jtf>B5£m*fca«ni-***«S& 

mffi«m^tL^,o £tt*tt^rtt*?-Ai,l»cJtJESi-SD A aw*-* 12 7a £*-f s> 
f 128 a*«i:tcCKlfit4^ 51@<£>D An >v?-*i3 *tf*>f 

[0 13 7] 

DA3Wt-# 1 2 7 a (is llbit^^JE^^T'— ^ D i, ltfJTffclObitfc A;tJ 0~ 
3 0 VOlEffl-C^i-'&^^^O^l&SJE^tB^^lObitODAa Vt-*T?**. 

[0 13 8] 

DiR^DAn^N'-^ 1 2 7 aO^C^tS. H-tfttT? hWl4?>li> 

|t£y MBDutDA3^-^ 12 7 aOtiS^KlIt, KM £7 h^BDiR 
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^A-* 1 2 7 a©ffi###2«MIK«S:3*^ HOfcOfc^tt* 1 **«K*«E* ft 
[0 13 9] 

ZOXliZ, 9 6tt<D-£-C<DmWimVv bj^BDiL, BDuWU, ^-f ?f 1 2 8 
^^r<D^-f fifr— ^Sr^^bT^-D An y*—9 1 2 7 ^£<DfEtfrmi±&£P;bn1~£o 
[0 14 0] 

itttiHi^n, i^#x.ftu«i 2 1 ii5>f>f3-/i 2 ok iftBommmv- K 

tWDi^^HttSiO^TK^fi^Ad r l£#x.£o IlfflV-mWDi^H 
fcfc* t N PTlii^Ai,l~Ai,967& s -ettWlgIftffle-y >$IBDil. BDir. B Dip 2: 

nrKj^T-Ai,l~-Ai,96^^iEi!jmJ±^^ninB#^l±62.5yusr'$)So "BTffil^-f-Ai, j 

[0 14 1] 
[0 14 2] 

DA3^'-^ 1 3 \<Dfc?lW£&£-(FmLm^\ 3 3 <^>;gi&;UJK/■? 
'^ T * mEE V a £4;L TjHi Otb* £> * „ 
[0 14 3] 

mEEJ^SB 1 3 0 f±> 2 ^*>Hfr©*]Hfrfrtt*3&£U 1 ~10MHzflJgO 

jS«-?ii[J , )#x.&/& s <b. v*;K9tB;fr&D A3>/t-^ 131a, 13 

1 b C4x5o IMcitjDAa'/^-? 1 3 1 a l±ffi#*EVL+VA (1+sin (2«ft) 
) £ffi#U DAaWt-^ 1 3 1 b fiffi#®JEVR+V A (1-sin (2irft) ) £ffi2Jl-& 

nifcMi i xmm Lim&K.'U 7*mi±VA Lfc»j* t & ^ -tis *k d a a v^*- 

* 1 3 1 a> 131 bOffi^jmffiti'i'^jE^'ia^tSo 

[0144] , 
««}#x.fBl 3 2&> $J»)#;Ull)»f&l 2 107 K^ifAd r 2i:j5Ct, 3d j M 
§OWlf y h^BSjL, B S jr. B S jp*^*Lip*LDA3>/<-^ 1 3 1 a, 13 1 

b x mm.^ i 3 3 tz&m-t&o 

[0 14 5] ^ 

Ztz, ?^>f3-/l 2 Oti, i2J*)#x.$IJMl 2 l«7K^ffAd r lfcJ&C 
m i ffg«ffi7- FHWS i *HKt4. -tlta^ fcttiffi* ? h^B S j L > 

b s j r , BSjp^-t^w^rtt^Ai.jo^im*. ^2mn, a 

A3V;t-^ 13 1a, 13 1b. 3etMfcffi« 1 3 3 
[0 14 6] 
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[0 14 7] 

«jE«51 3 4«\ *JBE»<fr»l 3 0**m*i-&«BE«-fr«fc. asffilfcffitt 1 3 3 **W2J 
* * ^tt*^ A i , j <Z>aEffi<3fcffi*S* * A* U . *JE#4Mi tfti *>*tt& W# 

[0 14 8] 

£LhO i ? Kfi£j£Urt:W 9UT**f-a-^-9<omm~o^X, Ull 0&#J!&U&7& ? k 
[0149] 

£1% j =1 fcfcfcb (fil 4 0) , 5T»>#*.«1 3 2t&*$ j^lBOttffifflUy 
BSj L . BSjR. BSjpHiiWDA3W<-# 13 1a, 131b, 1 3 

3fc**f* ($114 1) o *IC. i = ltl£5EL (¥114 2) , ^»«?-Ai,j* 
»tB«Cl«t^o 3 0tt*ffi»^«DSr«/J^ttDminlctfit7ETS ( 

#1*14 3) o Z<Dt%, IBS&mBEVR. VLO^ci$iiVR=0V. Vl=3 0 Vfc«fe**U 
W#©«Vk-VLtt«ft«BE (-3 0V) h&£ 0 &HM0K9§£*5V»-C\ *flEff-fr*D#* 
0«<7>»^»±V»= OVt UrV L *IEO«fcW!5£U D**IEO*#I±Vl = OVfc LTVr^IE 

i:RWUfc*») r**«, 

WS1~WS32£LKI£5eU ^-ro^THrSf^Al, j-A32,jfctftffiffltTy h*BS]L. B 
Sj», BSjpfcO»**OFFi-* (#01 4 4) o -Ofct?0«:tfcaJ2fcl 3 3^* 
* 13 4#t7-fe y MfiZ0(D) i: Ur IB*** (#« 1 4 5 ) o RTtt*^*)* 

&t±-!5DWrS*Lrv»*«>r% MtZ0(D)ttWBLO»&M^W»WE©i»*^^ 
**K36ft»**tTV>4o £^#014 4. 1 4 5<0*m±i = l<&»£-«>*fT 

7 o 

^:!OT7-KHWSi^Hi:U iTifr^Ai, jtftBl^J' t^BSj L > BSj R 
BSjpfcSK*** (fH 4 6) o 3 3<Z>tB2j£. KEfflJl 3 

4 ^IEhuO^Z' CD) fcLTBIi"** (#01 4 7) o mtUl 3 4 tt. «IEmo« 
Z' (D)fct7-kf h^tZ0(D)t^P>ffiiE^^Z(D)'Sr#mur|2tt** (#014 8) 

o -^^ t ±z(D)=z' (D)-zo(D)fc**u? z^ifi, *)&tbtitzm<o&tt 
JiKn&&%mD*mfemtzimmz*£ (#0149) , Dtf&±mmmi,z%z>zx ( 

#015 0) , 3Sf£Z(D)OSfl3fe**ft*)5g*o tttHiO. WE^l3AVHtWkmS(OD 

©*fc**i-**ttz(W©W^*^*$frrv** 0 «aE«i 3 4t*c:*L*»f*o5£«B 
RK70f-f 5^Ur«5aKJfe***U 3&*::£©iateS^*ffiv>rttWU*#&> 
8bit^m^4Hi^*tJS*ailbitO*EE«^*D****o ^K^H^Ai, j«># 
tti, j ?r«*12bitT*-^^Jrax.ri3< TO*^Ai,j»c»*4«ttZfc*ffiJII 
^fDtW^f-rMiB^S (#015 1) o 

Jaz* i |lf V^V^VbU (#01 5 2) % l^C^j^iJ^3 2l@O^S)#^Al,j~ 

AS2,j\ l z^xmmzmmtmBm^vt<D&&T-7)i'*ftj&-rz &mi 53) 
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[0 15 4] ^ _ t=t+i6l _ 

(#J« 1 5 4), 9 6 nTi&H^T fcov> c |5J«M-3E 

j 0 l 5 5 ] 

K, Hr»«T-Ai,j«r*mffl^y b&BSji,, BSj R , BSj P ^Oi2^«^ 

l t- tm-?& h fit&mi*, ^r**^ a i , j * c ti bvwM.fr % ® *> « t ^ra-ew e> tt 

mfl£«4«l 3 0. DA3>^-^ 13 1a, 131 b is J: TmfiL&mto 1 3 3 

mEUl 3 4 7WJ&1-&Id&:r-y>>Wi, «iLOT»*T-Al.l«33Ctt (Zl.D > A1.2 
OSEffi (Z1.2) , A1.3*>SStt (Z1.3) l:v^3o©fl|«*^fc7K^HAS^ 

tti^TAi i^o«jEit^'itDi,i**m*$tt4fcv^o3ti>o^ft*o mi£*i^- / WDi,i^ 

*h^«:Zl,2, Z1.3##iL*i»* f lfctt»/>*^*l'^ «Z1,2, Zl f 3tt±tt^f 

[0 15 7] . . _ ^ 

a - ^ y ^ v * JSIiifcEli&JB fc, **v»»iT>f^n#v y ft if <z>ifrfMl$fe i: 

[0®?>tw&t&^] 

IE3] fcsmsifcjEttfM/— f><D7n-ft- h-e^>^o 

[04] *»WO«M0g«12K:*tt*^^^nT^^AJ--^^«««*H^**o 
[05] *W»i2i:i3ltSPM^-«^-^ :/W7D - f ^" K * 
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